Site-directed fluorescence labeling reveals differences on the R-conformer of glucosamine 6-phosphate deaminase of Escherichia coli induced by active or allosteric site ligands at steady state.
Engineered glucosamine 6-phosphate deaminase of Escherichia coli with unique reactive cysteines at positions 164 or 206 was created by site-directed mutagenesis to monitor the allosteric transition in solution by the fluorescence emission of the bimane or dansyl-amidoethyl groups attached to the indicated residues. The selection of both positions was due to the differential interaction of these residues between T- and R-conformers at the interface of two trimers that form the hexameric structure; in the T-conformer, residue 164 or 206 presents only intrasubunit contacts, but in the R-conformer, new intersubunit contacts are established. As in the wild-type enzyme, fluorescent-labeled mutants show no modification on the allosteric activation of the K-system, only the kcat was reduced to a value of 72 s(-1) (approximately 50% of wild-type). With these preparations, conformational changes were detected by the fluorescence emission spectra at steady state when the active site or the allosteric site ligands were titrated. Despite the similar changes in the fluorescence spectra that were correlated with the induction of the R-state, differences were observed at the maximal change in the fluorescence spectra and in the relative solvent polarities at the positions labeled. These data suggested structural differences in the conformation of the R-state when it is induced from the active site or from the allosteric site, which is not consistent with the two-state structural model proposed by previous crystallographic studies of this enzyme.